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Abstract  
MGSADO23（辿ouse豊ene畠imilartoAI）023；GenbankaccessionAK150749）and  
itshumancompartment（ADO23；GenbankaccessionAF225422）arenewtwogenes  
withunknownfunctions．Theywerederived丘omhigh－throughputcDNAsequence  
analysisofthemousegenomeprojectandHumanGenomeProject（HGP），reSPeC－  
tively．MGSADO23shows88．6％identitytoADO23（NCBIBlast），andwedecidedto  
useMGSAI）023asatempletoexplorethefunctionsofthesetwocompartmentgenes．  
WiththeNCBIConservedDomainDatabase（CDD）andthegapprograminGCGse・  
quenceanalysissoftware，We董bundthattheaminoacidsofMGSAI）023showed58・3％  
similarityand41．2％identitytoeIF4Gandalsoshowedagoodmatchtothemiddle  
domainofeIF4G．   
WedeterminedthetranscriptionpatternOfMGSADO23．RT－PCRresultsshowed  
thatMGSAI）023wasexpressedinallofthetissueschecked，includingcerebellum，  
cerebra，1iver，kidney，tOngue，teStis，heartandspleen，Withoutanyslgnificantdiffer・  
ences．TheresultsofInSitu勒bridization（ISH）showedthattherewasaverystrong  
slgnalofmRNAofMGSADO230ntheseminiferoustubularbasementmembrane，  
wherespermatogoniaAandBarelocated．Insilicoexplorationrevealedhomologous  
genesinvariousspecies，includingchimpanzee，rat，mice，dog，Zebra且sh，fk・uitfly，  
ⅩenOPuS，andcattle．TheseresultshintthatMGSADO23isaconservedgene．Itmay  
actasatranslationfactorduringcellularmitosis，eSPeCiallyinspermatogonia．  
KeYWOrds：AI）023；eIF4G；IRES．  
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COrdingthegapprogramoftheGCGsequence  
analysISSOftwarepackage，VerSionlO．3，gaP  
Creationpenalty，3．00；eXtenSionpenalty，1．0）．  
Basedonthepresenceofhomologousgenes  
invariousspecies，includingchimpanzee，rat，  
mice，dog，Zebra董ish，鉦uitny，ⅩenOPuS，frog  
andcattle，MSAI）023mightbeconsideredas  
aconservedgene．  
Someproteins are homologousto eIF4G，  
SuCh as NATl／I）AP5／P97，DUG，PAIP，etC．  
Most of them have been explored inten- 
Sivelyandarerelatedtoproteinsynthesis．  
MGSADO23is anewhomologue ofeIF4G，  
butitscellularfunctionistotallyunknown．  
Infbrmationonthetemporaland＄Patialex・  
pressionpatternofageneoftensuggestsits  
functionunderphysiologlCalandpathologlCal  
conditions．To elucidate the cellularfunction  
OfMGSADO23，WeStudiedthecellularlocal・  
izationandexpressionlevelofMGSADO23in  
Variousmou＄etissuesbyinsituhybridization  
（ISH）andRT・PCR．  
1．Materiatsandmethods  
l．1Animalsandtissuepreparation  
Eight－Weekrold maleICR mice were de－  
CaPitatedunderdiethyletheranesthe＄ia．The  
freshbrains，hearts，teStis，1ivers，kidneys，  
tonguesandspleenswere quicklyremoved  
andimmediatelyfrozenonpowdereddryice．  
Asetoftheseorganswasthenstoredat－80B  
CuntilRNAextraction．Anothersetoforgans  
was usedforISH．Frontalsections（20mm  
thick）werecutinacryostat，thaw－mOunted  
OntOgelatin・COatedslides，andstoredat－800C  
untilISH．  
lntroduction  
eIF4Gplaysapivotalroleduringtheinitia－  
tionofproteinsynthesis．HumaneIF4G（ac－  
cessionNo．AFlO4913）1）maybedividedinto  
three distinctfunctionaldomains．Th  N・ter－  
minalone－thirdisfromaminoacids（aa）1to  
634andcontainsthebindingsiteofeIF4E，a  
25・kI）acap－bindingphosphoprotein2）・3）．The  
middlethird，fi10m635tolO39aa，COntains  
bindingsitesfor eIF4A，a46・kDabi－direc－  
tionalATP－dependenthelicase4），andeIF3，  
multi－Subunitinitiationfactor（eIF3）aswell  
asanRNAbindingsite5）一6）．TheC・termina   
third，fromlO40to1560aa，COntainsasecond  
eIF4AbindingsiteandaMnklbindingsite7）・  
8）．NotonlydoesthemiddledomainofeIF4G  
have anaminoacidsequencethatishigh1y  
homologoustoal1isofbrmsofeIF4Gproteins，  
itis alsohighlyconservedi human，yeaSt，  
mouseandplanteIF4Gs9）．Thi d maini es－  
Sentialfortranslationalactivity，SuChasto  
Catalyzethecap－dependentandcap－indepen・  
dentbindingofribosometoRNA6）・  
ThehumangeneADO23anditsmousecom・  
PartmentMGSADO23（Mouse Gene Similar  
toADO23，aCCeSSionNo．AX150749）are new  
homologuesofeIF4G．Theywereorlglnally  
identifiedbyhigh－throughputcDNAsequence  
analysISOfthehuman and mouse genome  
projectsby Celera．MGSAI）023islocated n  
mousechromosomellE2．ItscompletecDNA  
hasafu111engthof1323ntandgivesa222aa  
protein．MGSADO23containsamiddledomain  
OfEukaryotictranslationInitialFactor4  
Gamma（MIF4G），aSdoesitshum ncounter－  
part．AminoacidsofMGSADO23show58．3％  
Similarity and41．2％identityto eIF4G ac－  
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1．201igonucleotideprobes  
Toimprove the specificityofISH，We de－  
Signedone sense probe andtwo antisense  
probes．ThesenseprobeforMGSADO23was  
COmplementarytobases42・8lofMGSADO23  
fu11－1engthmRNA，（－CGCGGGGTGCGACCT－  
C;GCAA GACCAACAAC TTCACGCAAA 
－），antisenselprobewascomplementaryto  
bases945・995（－GCCAGGAGAC AAGTC・  
CAGAT TGAGGGAAGG GAAGACGGCA  
GAACCACAGCA－），and antisense2probe  
WaSCOmPlementarytobaseslO15－1066（－CT・  
GTCAGGCC CAGGAGGAAGGTGGTGGGAA  
GATAACAGGA CTTGAGGGGA GA－）．A  
BLASTsearchinGenbankrevealednosignifi・  
Canthomologywiththeseprobes．   
PrimersforRT－PCRwereselectedbyusing  
theprogramGenetyx．   
FITTCAGCAAGGAAGCAGGAC（from  
340～358），RITGCTGCTGGAGATGATTGAG  
世om792～770）．  
1．3RT－PCR  
TotalRNAwasextracted（withTrizol；Bio－  
PrObeSystems，MontreuilSousBois，France）  
fromvariousICR mouse tissues according  
to a one－Step prOCedure．One・SteP reVerSe  
transcription（RT）－PCRwasperformedas a  
Slngle－tubereactionuslngPrlmerSSPeCificfbr  
MGSADO23cDNAinthecodingregion．RT－  
PCRoflmgextractedRNA（fromvariousICR  
mousetissues）wasperfbrmedina50mlreac－  
tionsystem（BDTITANIUMTMOne－StepRT・  
PCRKit）ina200mlthin－Walled Hot Start  
Tubecontaining5mllOxOne・StepBu鮎r，1m1  
50×dNTPMix，0．5mlRecombinantRNase  
Inhibitor（40units／ml），25mlThermostabiliz・  
ingReagent，10mlGC・Melt，1mlOligo（dT）  
Primer，1m150×RT－TITANIUMTaqenzyme  
mix，2mlPCRprimer mix（25mM），andl  
mgtotalRNA，madeupto50mlwithDEPC  
DDW．Allr actionswereper払rmedinanAS－  
TEC PC808PCRSystemwiththefollowing  
program：1cycleof60minat500C，fo1lowedby  
5minat940Cand32two・StePCyClesof940C  
fbr30sand580Cfbr30s，fbllowedbylminat  
680C．B－aCtinamplincationwasper払rmedto  
minimizedifferencesinDNAandRNAyield  
amongsamplesaccordingtotheprocedurefbr  
theBDTITANIUMTMOne－StepRT－PCRKit．  
1．4Sequenceanalysisofampli丘edproducts  
Nucleotide sequencesofRT・PCRproducts  
W redeterminedbydouble・StrandDNAcycle  
SequenCingusingaTaqDyeDeoxyTermina・  
torcyclesequencingkit（AppliedBiosystems，  
Inc．，FosterCity，CA）accordingtothemanu－  
facturer’sinstructions．RT・PCRproductswere  
insertedinto T－VeCtOr after electrophoretic  
analysis．Electrophoresis andananalysISOf  
DNAsequencereactionswerethenperformed  
With an automatic DNAsequencer（Mode1  
310A，AppliedBiosystems，RoissyCharlesde  
Gaulle，France）．Thesequencingprimerswere  
T7andSp6matchedtoT－VeCtOr．Befbrethey  
Wereinsert dintoT－Vector，thePCRproducts  
Were Purifiedusing a Qiaquickgelextrac－  
tionkit（QIAGEN，Germany）．Bothstrandsof  
theDNAfragmentsweresequenced．These－  
quencedatawerethenanalyzedautomatically  
usingtheUsedit，SequenceNavigator（Applied  
Biosystems）andMac DNAsis（V3．5，Hitachi  
Software）programs．  
1．5Insituhybridization  
Afterbeingwarmedtoroomtemperature，  
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slide－mOunted sections were fixedin4％  
paraformaldehydeinO．1Mphosphatebuffer  
（pH7．2）for15min（allstepswereperfbrmed  
at room temperature unless otherwise indi- 
Cated），rinsedthreetimes（5mineach）in4  
×SSC（pH7．0）（4×SSCcontainedO．15Mso－  
diumchlorideandO．015Msodiumcitrate），  
anddehydratedthrougha gradedethanoI  
Series（70－100％）．Sectionswerethendefat・  
tedwithchlorofbrmfbr5min，andimmersed  
inlOO％ethanol（twicefor5mineachtime）  
beforebeingsubjectedtohybridization．Hy－  
bridizationwasperformedbyincubatingthe  
SeCtionswithabuffbr［4ⅩSSC，50％deionized  
formamide，0．12Mphosphatebu鮎r（pH7．2），  
Denhardt’ssolution，2．5％tRNA，10％dextran  
sulfate］containing【35SldATP（1000－1500Ci／  
mmol）－1abeledprobes（1．0×107cpm／ml，0．2  
ml／slides）fbrovernightat41．Afterhybrid－  
ization，thesectionswererinsedinlxSSC（pH  
7．2）fbrlOminat550C，andthenrinsedthree  
timesinlXSSC at550Cfor20mineachtime．  
Thesectionswerethendehydratedthrough  
agradedethanoIseries（70－100％）．A氏erfi1m  
exposurefbr3daysatroomtemperature，the  
SeCtionswerecoatedwithKodakNBT・2emul．  
Sion dilutedl：1with water．Sections were  
thenexposedat40Cfor2weeksinatightly  
Sealeddarkbox．A氏erbeingdevelopedinD・19  
developer（Kodak），fixedwithphotographic  
fiⅩer，andwashedwithtapwater，thesections  
Were COunterStainedwiththionin solutionto  
allowmorphol gicalidenti丘cation．Insituhy・  
bridizationsec ionswereanalyzedonaLeica  
photomicroscopeequippedwithbright且eld  
anddarkfield，andcomputerimageswere  
Obt inedwithanOlympusOLY・200digital  
Camera（01ympus，Melville，NY）．  
2．Resultsand Discu＄Sion  
2．1ResultsofRT－PCR  
We丘rstinvestigatedifMGSADO23wasex－  
PreSSedinvariousmousetissuesbyRT・PCR．  
Aclearbandofabout400bpwasdetectedin  
allofthetissuesexamined，includingcerebel・  
1um，Cerebra，1iver，kidney，tOngue，teStis，  
heartandspleen．Theslgnalofthebandfor  
thetestisseemedtobethestrongest．Tofur・  
thercon鮎mthebandcontainingthesequence  
expected，WePurifiedthebandsfbrthetestis  
andheart丘omgel，insertedthemintoT－VeC・  
torandthensequencedtheminanABI310A  
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Fig．1．DetectionofMGSADO23expressioninvariousmousetissues．PanelA：Standard  
RT・PCRampliacationofMGSADO23performedasdescribedintheMaterialsandMethod＄：  
1inel・heart，2・teStis，3・Cerebellum，4・Cerebra，5－1iver，6・kidney，7－tOngueand8－SPleen．  
PanelB：侶・aCtinamplificationwasperfbrmedtominimizedifferencesinI）NAandRNA  
yieldamongsamples．Arepresentativeexperimentisshown．  
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specificityofthesignal（Fig．2A－D）．  
2．3Discussion  
VariousproteinsshowhomologytoeIF4G，  
suchasNATl／DAP5／P97，DUG，PAIPetclO）r  
ll）・12）．AllofthemcanbindeIF4Ain uitroor  
in uiuo while NATl／DAP5／P97canbindboth  
eIF4Aand eIF3．NATl／DAP5／P97also sup－  
pressescap－dependentandcap－independent  
translationwhilethe othertwo proteins do  
not enhance cap－independent translation．  
Anotherstudybasedontranslationassaysin  
acell－＆eesystemsug官eStedthatNATlrDAP5／  
P97couldactasapositivemediatorofcap－  
independenttranslation，atleastthroughits  
ownIRES13）．sivanet al．furtherindicated   
sequence machine. The s quen e results 
matchedthefragmentsexpected．  
2．2ResultsofISH  
Weusedonesenseprobeandtwo ntisense  
probes to examinethe expressionpattern  
ofMGSADO23invarious tissues ofmouse，  
includingcerebra，Cerebellum，1iver，kidney，  
tongueandtestis．Signalswerehomogeneous  
inthe cerebellum，Cerebrum，1 ver，kidn y，  
heart andtongue．In testis，the slgnalof  
MGSADO23mRNAwas mainlylocated on  
thesub・Peripheralzone，Whichcorresponded  
tothelocationofdi仔erentiatingspermatogo－  
nium．Theabsenceofsignalinsectionshy・  
bridizedwiththesenseprobeconfirmedthe  
Fig．2．InsituhybridizationfbrMGSADO23in8－Week・01dmouse  
testi＄，Slide－mOunted sections（20pm）were hybridized with  
35s－1abeledoligoprobeofMGSADO23asdescribedintheMaterials  
andMethods．A）Light丘eldmicrographofacross・SeCtionhybridized  
withsenseMGSADO23．B）Darkfieldmicrographofacross・SeCtion  
hybridizedwithsenseMGSADO23．C）Lightfieldmicrographofa  
cross・SeCtionhybridizedwithantisenseMGSADO23．D）Darkfield  
micrographofacross・SeCtionhybridizedwithantisenseMGSADO23・  
TheorlglnalmagnificationwaslOOX．  
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that caspase・Cleaved NATl／DAP5／P97sup－  
portedthetranslationofc－Myc，ⅩIAP，Apaf－1  
andNATl／DAP5／P97itselfbyanIRESmecha・  
nismunderapoptoticconditions14）・Thesedata  
Showthatalmostal1homologuesofeIF4Gare  
invoIvedintheprocessofproteintranslation．  
Sinceitshows58．3％similarityand41．2％  
identitytothemiddledomainofeIF4G（ac－  
COrdingtothegapprogram ofthe GCG se－  
quence analysis software package，VerSion  
lO．3，gap Creation penalty，3．00；eXtenSion  
penalty，1．0），MGSAI）023mightbindtoeIF4A  
andeIF3．SincethebindingsitesofeIF4Aand  
eIF3 in the eIF4G middle domain could not 
mappedtoa definedstretchofamino acids，  
WeCannOtCOmparehowMGSADO23matches  
theeIF4AandeIF3bindingsitesoftheeIF4G  
middle domain（4）．MGSADO23maymimic  
thefunctionofthe C－terminalfragmentof  
eIF4Gincells．  
Many genes that are transcribed in a 
Particulartissue，includingtestis，are also  
transcribedin other tissues．Some ofthese  
genes encodeproductsthatarerequiredfor  
normalprocessesinal1cells．However，One  
OrmOreOfthesehousekeepinggenesmaybe  
tranSCribedprimari1yorexclusivelyintestis，  
Thisisatypeoftissue－SPeCifictranscription．  
Acharacteristicoftheproliferationpatternin  
SPermatOgOniaisitsmitosisdivisionpattern；  
it differs from other spermatogenesis cells  
SuChasprimaryspermatocyteandsecondary  
SpermatOCyte，Whichshowmeiosisduringcell  
division．Untilnow，there hasbeenno evi－  
dencethattheeIF4Ghornologuesrnentioned  
aboveareinvoIvedinproteinsynthesisduring  
theG2／Mphaseofmitosis15）・16‖7）・Asanew  
homologueofeIF4G，MGSADO23ishigh1yex－  
pressedin permatogonia．Itwouldbeworth  
exploringifMGSADO23actsas ascaffoldin  
proteinsynthesisduringtheG2／Mphasedur・  
ng permatogoniadivi＄ion．  
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